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The  acceptability  of  an  engineered  facility  for  a  new  landfill  or 
a  landfill  that  is  expanding  will  be  judged  in  accordance  with 
the  following: 

"Any  engineered  landfill  facility  shall  be  designed, 
constructed,  operated  and  maintained  to  function  effectively 
for  as  long  as  it  is  required  for  the  protection  of  the 
environment.   If  periodic  or  continuous  maintenance  or 
replacement  of  an  engineered  facility  or  its  parts  is 
required,  evidence  must  be  provided  by  the  applicant  that 
this  can  and  will  be  accomplished.   It  is  the  applicant's 
responsibility  to  define  the  service  life  of  an  engineered 
facility  and  indicate  the  frequency  of  replacement  and  the 
number  of  times  it  must  be  replaced.   In  so  doing,  the 
applicant  must  address  the  contaminating  life  span  (i.e.  The 
time  period  during  which  the  landfill  will  produce 
contaminants  at  levels  that  could  have  an  unacceptable 
impact  if  they  were  to  be  discharged  into  the  surrounding 
environment)  of  the  landfill,  equate  this  with  the  service 
life  of  the  proposed  engineered  facility,  and  support  any 
procedures   intended  to   ensure  that  the  service  life  of  the 
facility  exceeds  the  contaminating  life  span  of  the 
landfill".   The  Ministry  will  review  and  evaluate  the 
applicant's  proposal. 

Engineered  facilities  (or  combinations  of  facilities)  must  meet 
the  following  requirements: 

1.  It  must  be  possible  to  monitor  the  engineered  facility  to 
verify  that  it  performs  to  specification.   As  monitoring 
facilities  may  be  required  for  the  Contaminating  Life  Span 
of  the  landfill,  very  long  service  lives  or  provisions  for 
replacement  may  be  required.   Monitoring  must  be  able  to 
warn  of  failure  sufficiently  in  advance  to  allow  contingency 
measures  to  be  taken.   Contingency  measures  are  designed  to 
accommodate  any  unanticipated  failure  in  the  design  or 
performance  of  a  landfill  and  are  not  a  part  of  the  normal 
operation  during  the  Contaminating  Life  Span  of  the  facility 
during  operation  or  post  closure. 

2.  The  Contaminating  Life  Span  of  the  landfill  must  be 
addressed  in  the  contexts  of  the  service  lives  of  the 
various  engineered  facilities  that  are  used  to  control 
contamination.   It  should  be  noted  that  the  Contaminating 
Life  Span  of  a  landfill  is  dependent  on  a  number  of  factors, 
including  the  capacity  of  the  environment  that  surrounds  the 
landfill  to  attenuate  the  contaminants  in  the  leachate,  the 
characteristics  of  the  wastes,  and  the  design  of  the 
landfill  and  is  therefore  specific  to  a  particular  landfill 
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3.  There  is  limited  field  experience  with  synthetic  membrane 
liners  in  landfills  in  terms  of  their  service  lives. 

4.  Synthetic  membrane  liners  may  impede  monitoring  of  landfills 
to  provide  early  warning  of  impending  failure. 

Given  the  foregoing  concerns,  synthetic  membrane  liners  will  be 
considered  on  a  case  by  case  basis,  taking  into  account  the 
proposed/predicted  Contaminating  Life  Span  of  the  landfill,  and 
the  potential  of  the  site  to  offer  natural  protection. 

Earth  and  Clay  Liners:  Earth  and  clay  liners  may  serve  to  reduce 
leachate  discharge  and  confine  leachate  for  collection  and  to 
attenuate  some  of  the  contaminants  in  leachate  migrating  out  of  a 
landfill.   They  may  be  used  along  or  in  conjunction  with 
synthetic  membrane  or  other  types  of  liners.   Applicants 
proposing  to  use  earth  or  clay  liners  should  address  these 
matters  in  their  submissions. 

LEACHATE  COLLECTION  FACILITIES  AND  LEACHATE  TREATMENT  FACILITIES 

To  serve  effectively  leachate  collection  facilities  and  leachate 
treatment  facilities  must  function  for  the  Contaminating  Life 
Span  of  the  landfill.   The  state-of-the-art  only  allows  an 
approximate  estimate  of  how  much  the  quality  of  the  leachate  in  a 
landfill  will  change  or  improve  with  time.   Therefore  in  the 
absence  of  data  or  site  specific  information  on  the  Contaminating 
Life  Span  of  the  landfill,  the  Ministry  must  assume  that  the 
complete  attenuation  of  the  contaminants  in  the  leachate  is 
necessary,  and  will  require  that  provisions  be  made  to  maintain 
and  operate  collection  facilities  and  treatment  facilities  in 
perpetuity. 

Leachate  collection  facilities  and  leachate  treatment  facilities 
must  be  designed,  constructed,  operated  and  monitored  by 
professional  staff  and  require  competent  technical  staff  for 
their  continued  maintenance,  repair  and  replacement.   Where 
approved,  the  Ministry  will  require  that  adequate  resources  be 
dedicated  to  the  maintenance  of  any  leachate  collection, 
treatment,  transporting  and  disposal  facilities  for  as  long  as 
the  leachate  remains  a  potential  hazard  to  the  environment. 

LANDFILL  COVERS 

Synthetic  Membrane  Covers:  Synthetic  membrane  covers  are  used  to 
prevent  or  significantly  decrease  infiltration  into  a  landfill  in 
order  to  reduce  the  rate  of  leachate  production.   This  reduction 
of  infiltration  retards  decomposition  and  extends  the 
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Leachate  recycling  may  create  added  hydraulic  head  on  the  base  of 
the  landfill  and  this  will  cause  an  increase  in  the  amount  of 
leachate  discharge  to  the  surrounding  soils.   It  may  also 
increase  the  production  of  landfill  gas.   These  concerns  must  be 
addressed  by  an  applicant  in  the  design  of  a  landfill. 

An  important  aspect  of  this  Procedure  is  the  requirement  that,  if 
the  Contaminating  Life  Span  of  the  landfill  is  not  addressed  in 
an  applicant's  submission,  it  will  be  assumed  that  certain 
engineered  facilities  must  function  in  perpetuity.   Rapid 
stabilization  of  the  landfill  is  the  only  known  method  of 
shortening  this  Contaminating  Life  Span  so  that  contaminants 
released  to  the  environment  can  be  attenuated  by  natural 
processes.   In  light  of  the  shortage  of  practical  field  data  on 
this  process,  submissions  should  be  conservative  and  should  be 
supported  by  practical  contingency  measures  in  the  event  that 
stabilization  is  not  as  effective  as  predicted. 


CONCLUDING  STATEMENT 

This  procedure  may  restrict  the  use  of  engineered  facilities  as  a 
means  of  landfilling  in  sensitive  hydrogeologic  environments. 
However,  the  level  of  control  required  is  necessary  to  protect 
Ontario's  clean  environment  and  valuable  ground  and  surface  water 
resources.   Where  some  reasonable  level  of  natural  protection  is 
present  or  where  practical  contingency  measures  are  possible, 
engineered  facilities  will  be  considered  on  a  case  by  case  basis. 


Attachment  A 

SCOPE  OF  THE  TERM  ENGINEERED  FACILITY 

This  procedure  applies  to  all  engineered  facilities  associated 
with  the  control  of  contaminants  produced  from  landfills  that 
receive  municipal  and/or  non-hazardous  wastes.   This  includes  but 
is  not  restricted  to,  the  design,  installation  and  maintenance 
of: 

a)  Liners,  or  combinations  of  liners  beneath  landfills 
(synthetic  membrane,  earth,  clay,  etc.) 

b)  Landfill  covers,  (synthetic  membrane,  earth,  clay,  etc.) 

c)  Leachate  collection  facilities  (drains,  tiles,  ditches, 
etc.  ) 

d)  Gas  collection,  utilization,  treatment,  interception  and 


venting  facilities. 

e)  Monitoring  facilities  (for  ground  and  surface  waters  and  for 
gas) 

f)  Leachate  treatment  facilities 

g)  Facilities  for  the  control  of  contaminated  groundwater 
(purge  wells,  grout  curtains,  etc.) 

h)    Facilities  for  "stabilizing"  a  landfill  or  decreasing  the 
time  during  which  the  landfill  produces  contaminants 

Attachment  B 
PREFERENCE  FOR  NATURAL  PROTECTION  LANDFILL  SITES 

Engineered  facilities  are  used  to  compensate  for  deficiencies  in 
the  ability  of  the  natural  environment  to  attenuate  the 
contaminants  produced  in  a  landfill.   However  it  is  the  Ministry 

position  that  there  are  limitations  to  engineered  facilities  and 
therefore  sites  in  environments  with  characteristics  that  provide 
a  high  degree  of  natural  protection  or  where  there  is  no  useful 
or  potentially  useful  groundwater  resource  are  preferred 
This  position  is  based  on  the  following  rationale: 

a)    A  landfill  will  produce  leachate  that,  depending  on  the 

particular  environment,  has  the  potential,  for  a  very  long 
time,  to  cause  contamination.   This  time  is  almost  certainly 
more  than  50  years  and  could  be  more  than  100  years.   Even  a 
landfill  that  has  been  "stabilized"  will  produce  a  leachate 
that  may  be  of  environmental  concern.   Thus,  if  there  is  a 
groundwater  resource  present  that  must  be  "protected",  some 
natural  attenuation  will  be  required  at  all  sites  after  the 
service  lives  of  the  engineered  contaminant  control 
facilities  have  expired. 

b)    There  is,  for  the  most  part,  less  than  3  0  years  of 

experience  on  the  performance  of  engineered  leachate  control 
facilities  and  in  particular  flexible  membrane  liners  in 
landfills  and  leachate  collection  systems.   Although  short 
term  field  and  laboratory  data  can  be  extrapolated  to 
predict  the  long  term  performance  and  the  service  lives  of 
engineered  leachate  control  facilities,  in  the  absence  of 
long  term  field  data  some  uncertainty  remains. 

Guideline  C-13  does  not  preclude  landfills  that  rely  on 
engineered  leachate  control  facilities  for  environmental 


protection.   However,  such  sites  should  be  located  where 
monitoring  and  contingency  measures  are  workable  so  that  if  the 
engineered  leachate  control  facilities  fail  prematurely, 
environmental  damage  will  be  limited.   Where  there  is  reason  to 
believe  that  the  quality  of  the  leachate  will  not  be  acceptable 
when  the  service  life  of  the  initial  leachate  control  system  has 
expired,  provision  must  be  made  at  the  outset  for  successive 
measures  to  be  implemented  to  control  the  leachate,  and  its 
impact  at  the  site  boundary,  as  necessary. 


